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ABSTRACT! 



PROBLEM TO BE SOLVED: To provide a solid- State imaging apparatus 
provided 

with a bidirectional shift register based on an NMOS dynamic circuit 
which does 

not lower a boot voltage even when the device is operated under a low 
voltage . 

SOLUTION: This solid- State imaging apparatus has the bidirectional 
shift 

register which is formed of a dynamic logic circuit and sequentially 

selects 

the line or row of two-dimensionally arranged imaging devices. The 
bidirectional shift register has a plurality of steps of unit 
registers Res 

which hold signals, tramsistors Tr6 which respectively input signals 
to the 

unit registers Res, and tremsistors Tr4 which transmit the output 
signals Next 
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of the unit registers Res of the preceding stages to the transistors 

Tr6 in a 

forward shift mode. The register also has transistors Tr5 which 
transmit the 

output signals Next of the unit registers Res of the poststages to 
the 

transistors Tr6 in a backward shift mode. 
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= ai^y i'HIRfc J; ») Bl&tn. ^ tc fc S! iij 5 n it » «! ^ /• <D ?7 X t± i^I * Wfi 

myj\tsi-^<Owim(OSiiVf. Uv'7.^'cDiH;/3<i^^a^i6i h ^ y i:^ :^ n K biimt 2 Vyy 

if t . 

yj InJ i/ 7 h * - K ft *5 1/^ T B 1 h 7 > X ^ IC j; o T e e B ^ tl -S # fit U X ^< <D 
i^X ^ t 

a , filB K iS: § ^ 1 ^ a y m ^ t 2 o ■ly m ^- ic 0 ^Uicmi^ L . 
WSDSm 1 f-7>S^X^f«. mii'a'y^e45Rtfm2^P«y^'m^5©5-^> 

(D mm X ^ (D ^ a y ^ m ^ t li mfi :h ^ u y i^ m mc ^ t y t ^ 

M 3B & 1 h -5 >• i/* X 3^ a m lf# ^ > T' ?) 

it ^ i- ^ y u if y ic mi&t --kftKM^it tirzm&t^jonxum^m'km 

JR 1- § ^ /j I nj 7 h b s^* X ^ ^ * -r ^ PI (4c a IS ^ B fc V ^ T S Ik Pi « i: M « p « ^ 

B5sB;tX;^iK]S^7 h l^s^x^a, ^U^^t ?> mm^(D Ui/ x if t . ^^i<i:Ui^xi/ 
tcfS^^e^-rs^l b^>i^X^i:. )W//i&j^/7h*-Ktc*5t/>TSlh^Vi^X^tc 

351 h7>i^X^fK{Ha-r«ift2 h^Vv'X^'i:, j£:^rifil>'7ht-KJC*i(,^T^"l h'? 

X ^ fc <}; o T m ^- e E * 5 * {Si u X ^ © i(fi /; ifti T © ^ P5 © * ffi u X ^ o m ; J 
S«lfii«!flj^^§^r-K^c^^/^T^^2 i-7>'i^x^f^:t7{i:^s^ffi3 h^^e^x^^Sr^i^tii^a 

SL. jl'f^B#Kff^- KtCfel^T^m 2 h 7 > v?X ^f*:^- y tC^^ 3 h 7 > X 5^ ?r 

7 fc Pei J£ -r 5 fSJ X r -y 7" , 

^ 2 Rt;S 3 h 7 >i^X *^^ife^tirc^BuE5KAlp|i^7 h Ui^'X ^^i^7 h -E/Jft^-^S 

7 b X r 7 7' i: 
^-fj -rs c i:^1$^f:-rSH«cSi}#ifeE©Si!i;^a;o 
[»>RJ¥( 5 ] 

BU 3d 7 h X r -y y ic V> T ^ 

1$ SD « if S © ^ X If" © 3f ^ # □ © S ¥• fft X ^ i: , <B IS # □ © ¥ {.'i 1/ X 

» . mi i7 u y if m ^- Rzsm 2 i^ u y i; m ^- ^ 0 ^nicm{r- is . 

mtdUm I y^yi^Xix^. m \ if u y i;i^HHLXSm2 if uy i; iEH<Do%. {iHX1l9t 
<DWm\yi^Xii(OmY^if^yiftit^fSi^ifUyifi3^lC^0:^yt^ 

imt-m 6 ] 

HtfSD 7 h X f- V 7" K *5 1/^ T > Sij ffi^^ 1 h ^ > '>"X ^ ^ ^ ;t > JcT § 
iii:;&4#mi:-r?.»*Jfi4i5ig©lij«c««f!SiS©|gi;j/j-So 
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m K )R /j- iMj >/ 7 h b -^^ X ^ a . 

ma/jInjT-O^giW^tiUi^X^fWHiJj^s^^sH^mi h7>i^X^Ke^-r5^3 
X J: 

C3fl*« 8 ] 

misB^Sh^l h7>->*X:$ftt, ^li'D'y^^^BLD*IB2i?a»yi/^^<D9%. ^'^k)i'k 
[t#*«9] 20 

LOGO 1 ] 

^-f ^ 5 ^ '^'^>7 h l^i^X ^ :S-^tyM 0 S [Si #S H »C M L ^ «f IC jt « //' Inl % S $a= 
[ 0 0 0 2 ] 

3ff¥. Pl^ffi^l^g'O-o i: L T . lg*B'?'.M 0 S -fe l^fc |S|ftJB«liM;!)Mi R ? n 30 

[ 0 0 0 3 ] 

ffi|6:^S-r?.0JJSi:LT:5f^-?-5'yi'^i/7hUi^'X^'A^JIH.-'?bn. lOISSOffi^'Ikx iSfS 
[ 0 0 0 4 ] 

I^Bfi. -:^7t{cfiB9iJ^nfcPi^;g:-fjf5t8^SI5 6 i t&mu 6 \ (D-^T^m^t ^ tz 
uxonMtiiBfi^iHti-t ?>'yy hi^i^x^e 2 i:. iasjsnfcffrto-Big-rsfctooiB 40 

mmn^G 4 1. mom?nfcPiigfgi^-*ig«ia-r57';7>7'6 5 ii^tixSo 

[ 0 0 0 5 ] 
[ 0 0 0 6 ] 

luj ^ ic :fc V" T ^ R e s I ^ R e s 2 • • • (MtiA^ 1 o ^ ^ i± R e s i: B8 "T ) . 50 
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AJim^- I n © ffi a M ^ ^ D >y ^ m ^- C 1 k fc N RH t T 35 fc gS It L . ffi 1g b 3fi S « * 
USti^^ O u t )ktf tHtjiS^N e X ttLXH\tst^^iklyi^7.ft-C&^„ Tr4-1. 
Tr4-2 • • • (imXr 4) (i^tl^tlii^ftfl^ (^Tv^^h) ^^-K-e*>tC^Sh7 

ex.5o Tr5-1, Tr5-2- • • (RITrS) fi^n^tlSfecffijft; (i:~>7h) * 
- KT';i->tca5 h 5 yi^T-^f T-fe . ijifwl ^ R e s ( N ) ® «f*ffl 5: ft U v':^ 

^Res (N-1) Icl^xSo 
[ 0 0 0 7 ] 

Hff^ON o r in€^St>'R e vli^a. ^ i=fP M ^ ®) ft t - H k i|E S& ft t - K 

N o r m y *W\-r b'^^l/s SfeSdff^^ - K-et± R e V ^ y I' l/'^/lz-efe So 
[ 0 0 0 8 ] 

^9 (a) (i. ici/ y h t mf^mif- ^ Tskt ^ ^ ^ - h X' h ^ o NedJcfci/^T, c 
1 k 1 m^lktfC 1 k 2M^«i^7 h mi'f nmm t rji ^ -fiti ^ a V ^M^T-SSo C 1 k 

1 fi-^««ia«B©fn{>'/:Uv'x^'{c. c 1 k 2 f5-^{iffl^*BO'r-f>/:U'i^x^f(cA;^i2n 

o 

[ 0 0 0 9 ] 

$1*. JJifit l^i^'X ^ R e s Mi. C 1 k 1 (^^^A 1 T) ft W W b T . V^A^^k 

m.<nXf]'^'4\ n l^r^ffiLT (7'-hi:i'f.S>') rtSPlc^^-rs (I?0A2T) o Ctii:^ 20 
H^KMi^aifi^fa-^fcLTOu t im^*lH;tJL/ (ImIASV) . Ne x t IB^^M'TU'^ 
ft -r 5 o il O ^ . C 1 k 1 € ^ A :^ 5 n fc ffl (D ^ ^ # □ CD f^l. f>'i b X ti . ^ (D A 
;jA<d-U'<;1/ (Xfi/Nf f t?-^**y Xt^cfil) TSt), lA) ft M -r" U ^ Jfi( ») E * S 

[00 1 0 ] 

)ifit^--KT?fi. Ne X t lf^y(0/N'l'U^;l/tih5yi^X^T r 4 - l^/>tT¥{!il' 
i/" X ^J' R e s 2 (D XtlQf^ I n 2 t L T ¥• {u b X R e s 2 ft X ;tl ? n 5 „ 
:^at . iji U' 5/* X R e s 2 , C 1 k 2 € ^ ( 0.tf A4T) ftlnlfflLTM-ri/'^yH/cSI 
T**5A;j^9In2 (Next IT'E.^S) «:7-hLTl>^SUft^S^-r5 (NAST) 
i:[nlB5ftPijgSiR^^i:LT0u t Z^ttitjL (RABT) . Ne x t 2 fS^^ 30 
;Ht-r5o CiDtt. C 1 k 2€^*<A:^?n/cffl(Dffl|!{Sa<0iiif>'ib>'X^'ti, ^OA 
;jA^d-U'<;1/ (Xfi'^-l''1' > tr-:5*'>'X4*^) V *) . |A| 35 ft /n f U"^ /l/* 1ft 0 * ft 

[001 1 ] 

COJ;pftii^®jftl?fi> £!b^?):fTftOutl. Out 2, Out3- • - ^micmj)t 

S o 

El 9 (b) it. Mi/y h t ^ibi^mW'e- I'^Tf^t ^ ^ hf- ^ - h Tib^o bi^smil^'e- 
HTfi. V=7 yi^T.^ 1 r 4ffTfift< h^yv^X:?'! r 5Sf*^:4-yftftoTt/^5o Oa 
ftiO. ii¥fii^>'X^<DNex t (N) ^h^fifcOHifiEU^i^X^cOI n (N-1) 
ftA:^3SnSo ^<Om^. (b) (a) ttiSftO, I nS^ I n2> I 40 

nl©Illfiftm{iib'i^"X^rtSI5ft/N-l'U'^;I/*^(!Sfif^n. Out 3, Out 2, Outl© 
|iI5ftpii?gaS?fii^*<m;^$ti§o 
[0012] 

^1 0 (a) fi, *t6b-:^X$f©«)S?:*'riylSS^-^fe«o NlSdOJc^ft^ffiUi^X^fi 
. NMOS*?!b^>i^X^Trl. Tr2. =^^-v/V>^ClA^e.ftSoA;'3^+^InA<M 
-f l^-^/UT'feS^'&O Hi{ii b^^x ^ cDi)ft=s«q)J|?q«:l?q 1 0 ( b ) K Tist . Xts^^ i n 
-'N'fl/'^/l/T-SSOT', •J'D«y^'M^Clk©Ty.-^h*<C» (0tf'AlT)<OHi}tt, V =7 y 
i^Xii T c 1 CD y- h Ai/^e C 1 (D€& ttJ;rjTh7>'-yX:J<Trl CD-y- 

U^jHciL*>±t^^ h y y 7. ^ T r I (0 Y - h mF. I n ii'^ ^ ^ /^iy ^ C 1 ^ 50 
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-fthX 7- h ti^ (tnJA2T)o S/c, h7>'i'*X^'Trl«y-Mc/Nl' U'^^l/j; 0 

t>«r-€n:*<ffiia$n-i> c t^'-e.^ h To4?r ^ o ^ (c i k) (D/\-fu 
km^■h'^AL*> t . 0 u t m mc c \ k m ^ (0 a - ^ ihfi ^ in ^ o c<ot^. 

Nex t^y(±. -ti^Hh^y-'JT.^Tr 2 <0 ^ - h '^^iC /\ \y ^ JlifUt^ IE tlX 
S©T-. C 1 k Bmi'^ir-t^Tif-o tz^i,^\>( ly^Jl^lWtlt ?>o 
[0013] 

7.^Trl*<:l->b^V^cOT-. i'P'yi'<i^ClkA<A:^2nTt. Out{i^, Nex 
[0014] 

*5 . + + if C 1 a > a <D 0 u t Hi IC <t o T D - U ^ ;l/ {C >J -b «y h ^ n S o 0 8 
OTTsLtcya^y ^MTli.. + + C 1 ^ U -fe y h f S 0 «S ^ B8 L T i/> S „ 

[0015] 

C CD i 3 fC. (D MlJ ^ iy y h ]y i/ 7, ^ . f>^ U 7. ^ « 2 O © N M 0 S h 5 V X 

i'tlOcD^-v>'^^/i'il.^-5fSiS^«c^-I':^=>y^;7Di?'yi'NKKj;0«)i!t2nSo 
[00 1 6 ] 

C*5^:JS:« 1 ] 

#P^ra64-44 1 78 #4>«J 
[0017] 

t*^L^A^F., K i3 * fi^^B fc It 5 73 IM) h Pv' 7.^ tCcfcntf am ft ft ^ - KtiiiS 
®J ft ^ - K i: ^ S Bf &g tc -r ^ fc ft (C # ffi U i^* X ^ IC h 7 ^ ->* X T r 4 t h 7 > X 
^Tr5i:^fllix.5Ci:A>5>> P<I10 (a) /T^Ufc: A :'3f3^In i h y y 7. ^ T t i 
<0V- h t^^ f^-> fi C \^<OXM (onm^Mfj^izt < tt*) . NMO S i- a if 

l/^9PrgS*^fe5o C<Dm^<DXt) I n{Ciit^'i$m^StLXit. h5Vv'X^Tr4i: 
h^Vv'XifT r 5 (O^ti'etKDmmi&^t. ^ © ffi tC W 5 ??ilS ^ fl S „ 
[0018] 

!t5K, jS^O;^ p{ 7ft#JJI^«^«^ri^^;l/;^ p< ■^^ iffcfe^tS^igOfK'^nifttcffr? 
X. NMO S ^^'-T'f = Di/*>y i'lslK(D®lfta)£v-v?>A^'>jS:< ^oTV^So fft^li 
T'iljft-r 5b!ilf*:»#SiatCfcV>Tf±7- h^FFffi h©R51S«J; Ofifi^KSSo ± E 7 h 

S $> 5 ^-r S $) 5 i-ij Jii fc 5 ii ^ o ^ tc ^ S ^ © a/j ft 4^ a tc o ^ ^iit S „ t > 
±ai!r.d^t<:iE*>*:^qiJ«s fg'«E«ift-pfe7 - h«E%fST?Hi-ai.^NMO S ^^'W -y 
^lHlKtcj;5«:^[M]i-7hUi^'Xi'*«K.fcH*<ctt!«iSIS>0f|:m®!*giHO:^^£Stf*^ 

[00 1 9 ] 

±t381}S^«?*-r ?.fc 46*51 Rfl CD Hf*«fS!Si§{i, i -y ^ a i/* -y ^' H Sfi fc cfc 0 hJc 

^n, -i^rcii:sa?iJ$n/tffl#?g?cDf7xt±?iJ*«a^B3R-r 5s:^i;iii/7 h ui^x ^^-h- 
•r ?>ai^i&mmmx$>^x . b5sc*(:^i&i>^7 m^^^"x ^ a, B^^^fjr ss^iaco^fu 

1/ S/' X t . ^ m (fi U X ^ (C fs ^- ^ A ;j f S ^ 1 h^yi^x^ t. )« /y Ipj i/ 7 h * - K 
{cfel^Tmih7>e^X^(cJ;oTfS+iA^fSi2$tl§*fiUi;^X^cD)(H73(fO-t?cDMBi(0* 

faui;x^cDaj;'7fih}%^^^ 1 h 7 >';^x if fcfziii-r 5^ 2 Y^yi^7.^t. mysfRU^ 
7 bt- Kctei-'TSEi 1 h ^ y if 7. inci ^ X n vxiii.i' >^ 7s n (om:^ \(^-^ 

(D'^m(DM^{iL\yi^7i(<DaiJji3^^'Amm I h 7 y 7. IC Bmt ^ m 3 h^yi^Xii t 
[0 0 2 0 ] 
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»tS??-Jffi?fS{i. ie 1 h7>i'*X^'©^fi<j!c5><0»i:4So Ctltit), S5 2 V v > 7. 

^(onm^irtt. m 3 y y y X ^ (D^mis.^ t s mmo) ly i^' x ^ t-^ 3 v y y 

[ 0 0 2 1 ] 

v'X ^ a a. fuffl*<ffi:& 1 ^ D >y ^e^? t ^ 2 ^ D >y !C <t 3^^(cSj{^ b> MU 

ie^^^i h5>i/*x^tt. m I ^ a y m^Rt^^ 2 i7 a y m^<o V m^xJi9c<o 

[ 0 0 2 2 ] 

f S C T* # S o 
[ 0 0 2 3 ] 

CCX. n^^m I h ^>i?X^ a«H*;i->TfeSa: 5 fc«|jjK LTfc Av>„ 

il co«hE(C J; nif. ip. {>■/: U X CD llj {1: H# (7-MJ#) t « 1 h ^ > X >(C 
oTl/^SOT's ^1 h y y (D^~ V ic j;. :§,nm!S.^i^ AJ)^1Ss t LX hmPF.lz. 

BWt^if. mi h y y 7. ^ ^ ^ a y ^ i3^ic j;. 0 ^ y ^ 7 K j;: ^-M^mnii^n'AL Lrj. 

[ 0 0 2 4 ] 

■r So 

[ 0 0 2 5 ] 
[5gH8<O352iSOi0®] 

(Di/7 hVi^7^{i.. 0 6 <D J: 3 ^cH^l^fti^l^iS^rex a * ^ ^ lc*3V-T. tT^S^fS^?^ 
f+1^)-rSv'7hUv^X^6 2, li^ai^e^?«:m;*]^S>'7hU-i^X^'6 30f5in*^. X 

[ 0 0 2 6 ] 

1 © J: 3 7 h b v' X {i > {>'/: b -7 X ^ R e s 1 ^ R e s 2 . • • • t > h ^ V 
X^Tr4-l. Tr4-2- • • (MnAM-o;g:|g-r^-rYt±Tr4i:Pig-r) i:. Yyy 
i/'X^fTrS-l, Tr5-2« •• (|p|Tr5) t. hyy-yX^liQ-X. Tr6 
-2- • • (R|Tr6) i:*«S^^ h7>'i^X^fTr6*iH^ftl'i?X^fResOA:^In 
©i6:Btitc{ix5iii:»c:<);D. A^I n©??2!iE^fi©ffiiS%tsl-5Ti/>So 
[ 0 0 2 7 ] 

¥{iV.Ui?X^ R e s tt. Xti^n I n ©3Mffl!«* ^' D y ^ €^ C 1 k R W t T « C 30 

a^ffi^i/^'r^^;^^;7D-•rfyy©2^*^ffi©Ht^A''y^i/'^-r^'^;^i:a-^'^;^©2o 

©^SI^fRfn^^T-fe So tctih. A:^fe^ I n ©§i!nS-«j[Ett> Hi ffi I- X SP T 7 - 
h?nS©T' -NfWlc-'N'f ix^A/i:. 0 t7Sjmi£Ji:aSo fli {,>: W i/* X res ©ffla-s^OPhlt 
tt|5qiO (a) !C5^Lfc«;Ki:Rlt;T?»0. |A|gi5©ft5''r5>i^fePqi0 (b) tmi^X 

[ 0 0 2 8 ] 
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hyyJT,^ 7 r Aii. ^ n ii ffi ®J ( BflV/ lnp> 7 h ) ^ - Y T t > IC tji ^ h ^ > 
T^^X'^O s &A^e)NSB©¥-eu>';^^ResNA^^W:^$n5^3Sffi^ (N+l) S 
U©4i{LtUi^X^'Res (N+l)lceK.5o 
[ 0 0 2 9 ] 

«jif»V.Ui?;^* R e s Nj!)>6JH*?tl5aSfl!ffi^mf>V.b->*;^if R e s (N-1 

) tufi^ So 
[ 0 0 3 0 ] 

7-r So 

[ 0 0 3 1 ] 

«N 0 r m«^AVN-r kfefiJilFt- K T' « R e vfi^A^Nf U'^yl/T'fe^, 

[ 0 0 3 2 ] 

C 1 k 1 M^^tt. C 1 k 2 ^' a y ^^fi^J-pfc 0 (0 2 (a) , (b 

flXOjAiyidfii^-rs J: 9 tcittia^ns. ^A.fc46s c i k i Mya^i&SHco^^fiiU'v' 20 

X^fClfti^^n, C 1 k 2€^««a#P©«r'}if>V.l/i^X^ffC{fti|&SnTt^S„ ctucia 

T r 6{ct>#i«A$n> c 1 k I m ^- am^m ^ <D p, miii u X ^ X Ji m<D h y > 7. ^ T 

r 6 tc (It $& ^ n T 5 „ c n t J; 0 , ^^ ¥■ b X ^ ic ?) A e -4 « K 0 jA * ft 
WV^liClAhyyPXit T r 6*^*7»c:&t), h^^S^'X^T r 4Rt?h7>i^X^T r 5 

U''>*X^A;'3CDft#i:LTA^A^P.^c<iS:5„ 
[ 0 0 3 3 ] 

ladlO (a) K^L/fc4^-\'-'^J'^fCl«. ^S©Outta;j(t<};-:>Tn-'U'^ ;!/{<: 
y -b -y h ? n 5 0 Pt| 1 (O /Tn L 7" o -y T « , * ^ /I •i/ C 1 «r U -b -y b f 5 PI ^ 30 
5g li O * nS « ^ « T' ^ US L T V> 5 o 
[0 0 3 4 ] 

0 2 (a) a. )I1H*(«]>'7 h-rSM'f^f!lfN?:/T>-r ^'-l' A^^- h T'feSo (rI 0 C l.> T . 
C 1 k 1 B^RlfC 1 k 2e^5«v'7 M!j{t t ^ S _ffl d >y ^/g^^T^So Ifi;^ 

li^i-y y h r ^ mnwiivx' iii . n o r mm^. r e v mmt. ;^ ^ u ^ ji u - ly ^ )\/ ^ 
n^nsj^snSo cnfcj:o, h ^ >^^x ^ t r 4 a^;^- y^^jifc. h7y-:?x^iTr4 

*^ :t 7 ilc ffi tC & 5 o 
[ 0 0 3 5 ] 

^;lVim<OXt}^B I n l^y-htT (^jnitT) (*3SPtC'tSff-r5 (RA2T) « 40 

t\u]mi,cmmmMmm: LT 0 u t i m^^llitlL (mast) , Nex t ifs^^/N-r 
u-^;Hi:-r5o ±adci ki^v^ oji:-5±j5<»)A>e.ii:T0ST'(D«aBa, mmm^n h y y 

P X it T r 6 - 2 Ifi i: y ica 0 (|S|A2T)> Ui^X^ReslONext^^*^^ 
fflU-^'X^SfResZOInAyjCea^nS (|p|A3V)<. cnK^OmUDyiyXiiRe 
s 2rtcD4- + y1i/^rC lk:M^'l/'^;UA^A:^^f*is C 1 k l*^i£T-:?fc^fc«fJ-5n5. 
[ 0 0 3 6 ] 

X^Reslom^J-fgyNext lAt. h5yi?X:5'Tr4-lZ4.t>'h^>v'X^Tr6 
- l^^UTft®OHi<ftUi^X:5?R e s 2(DA;(3e^5l n 2 t L Z Xtl 1 1\ „ 
[ 0 0 3 7 ] 50 
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^e)^^^ ^2 (a) IC^\,^X. C 1 k Zm^i3^-iLt>l.i>'^^ t (tfilA4T) . ^i&Ui^X^i 

R e s 2 p^(0^ ^ ^^-y ^ c ncun-i tifcis^ity- h n ([biast) . ^aui^^y.^ 

ResaA^eOut 2 9^RtSK e x t 2^#*<m:fj^*l5. 
[ 0 0 3 8 ] 

CiDt^nm^^mUcmto Clk2eyAV\-i'b'<;KDWRatt. h ^ y X ^ T r 6 

-2A<;t7&OT', c ay 1 1 (O ^ i> 7. i/ R e s 2 Xtuc^if ?,f$m^miri h "7 y 7. 
^ T r 6-2©^SlS^©»i:^0. -/-YmmoyiS. K«:K»±-r5t:i:lCJ5:5„ 
[ 0 0 3 9 ] 

sfc, 02 (b) it. myjiiiii^y h-r^bc^mir-^TTstit-f L>^^r-hX'&?>c mysftsiy 

y h-r ^bi^9)frvii. Norm{3#. Rev<R#{i, a-V^)l. f\ ^ V \,C ^ 10 
n^^^nSo CtxKj;0. h 7 >i^X^f T r 4 A^;i-74^^(C. h ^ > X iJf T r 4 
>4^StC*So iintCj;D> 02 (a) fCfcttSh5>-i;'7.^Tr4<D{^t>0tCh^Vi^ 
X T r 5 ^ /I- L T X HW A |oJ T* t± @ O * ffi b ->* X ^ CD tb ;j <M # N e x t ^- © hm IS © * 

[ 0 0 4 0 ] 

RIkbI^^:S5^''^^-'1'*# LTI/''5^l3'tC. EMtT Inl ^ IrOl'' T V 5 ^ > 20 

{is3S573li5]->7hCJ;Sl5tfgftf^*-Ki:tTfiJffl^5iii:*^T*^5„ 
[ 0 0 4 1 ] 

tfc. ^73|6li^7 hl^S^X^AtlSI^JS^^BOyiJ^&aS^-rS^^tCfi. |S| ^1^ Jfi ^ ^ B « S 
[ 0 0 4 2 ] 

b'>*X if fc infir. Ui^X if R e s 'v© Ayj^^aWSAl&J t - K iigAl&J^-- F©M 
n©^^T'&oTt), (£i.-fh-7>^^XirT r 6^ilM^^^C^>LTA;^^n5©T•^ ^tiiL/i;' 30 
XifR e s (DXt) I ntCfe'W5?fji2gS«s h5>'>*X^T r 6©§ah!c^©^i:^5o 
CtimiD. h7>':^XifTr4©??SfiK^i:, h5y'>'XifTr5©??ac£^i:.'#a 
©mfftUS?Xif*^i=)h7Vi^Xi'T r 5 L T 51 € Isl * n S fiE igi © J? jS^Bf S *^ H^fft 
l^i^XifR e s (D Xt} t ^ C t ^ mW\ L r ^ (D X' . ^{uL^v'XifR e sA;'3©ft 
^S^m^'i^t < LTl/>5o i:n{i:J;OmffiUi^*XifR e s|A|{CfcttS7-hmrt*^±ieA 

tmrntE ti?>^'^xi,y- vmi£^mut ^ c tti'^x t ^(Dx. miiismtt©ffia;ift:fcji 

[ 0 0 4 3 ] 

• 0 5 a, /|»:58(W©ffl©||)56i}^S8KfcttS i^"')' 5 V i' N M 0 S S5R:)5riRlS/7 h bi^X iJ © 40 

mi&^TfktMX'^^o mm0mij\b\yyh]yi^7.i^i,t. ^ 4 icTjkbtzi^y h ui^x^^ tit 
D*<ciJinsnTt>sjA(A^s^oTt^5„ c:©^/,Kjcinf?> ^h-^^v'xifTrett, n 

C*>«86i:^5o *{SU-:^Xifres©®jft«f (7-Hl#) fctth^Vi^XifTreA^ 
jj-i^lC^oTl/^5.©-?. ^7>i'*XifT^6:tyi^^!^^^^>A<A;'3ft^if^:*5A^ 20© 
h^yi^X^^T r 4. h'^y-^X^ T r 5©SfSfi)c^>J;'3fc'h$l.^o 
[ 0 0 4 4 ] 

1^6 (a) Itm 5 (O h 7 y 7 it T r Q . mm (b) m I <0 h "7 y 7 ■}( T r 6 (D 
{i:dv^T©a«^W0T■S5„ Rlia (a) (b) (cfel^T, «t # © -fa- « ¥ {-ft b X i? © ^ 

i< C 1 iC . «S itt © ;fe h 5 y i'* X if T r IRXST r 5 fC ftj ^ ^ n T 1/^ 5 o 8JE # f± K A 50 
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[ 0 0 4 5 ] 

1^1^ ( a ) X-it h "7 7. ^ T r 6 (D^- b H^-^MMZ V D D & ^ C t iS' ^ h "7 > X 

fiC f A'mit?^fii:^5o 
[ 0 0 4 6 ] 

mm (b) T'«, :7-Ml#(ch7i^>'X^Tr6:^<:*-7-r5i:t»c<J;0, ^^OT'TnLft 
[0 0 4 7 ] 

j:cDJ;9tc. IpIEI (b) tD:>3 7- h ttJJi OffiT 5r R/j ih 5 A^M ti T S i: x. S *^ 

hUv^T.^. tfc1f!Jl^lSv^^s^fi05©'>7h^'>•x^'*^8ffl■r5llJgfi:i8*?w^c^lJffla^f 

[ 0 0 4 8 ] 
[58IW<DiE&»] 

* 5? J; n {J > m ffi U 5^ X O A :'7 ^ « (W A iMi t - F i: i^ft A I") ^: - K <D f5in O ^ 

T^tsTt,, ^fiii/v'x^f 5^?JS^a^^t±^ i h ^ ^'i^x <053f«fi)c^J-o«>i 

i:'5:0, miLUiyT.ii Xt)(0n.n^4^t£ < LX\,^?>o C tlK 0 . ^. {<f. U X H ff^ ic ^ iir 

5 h aj±A^ trnXtin-MK <t 0 ffiT-r 5 C t il-.-r S i: ^ 5t)ij * A^ 5 „ iiD ^ T . 

[0 0 4 9 ] 

t fc, m fit b i^* X ^ CO ®J ft n# ( -/ - ) ic SB 1 h ^ > X ^ ^ 7 {C f n t±\ Si b 
^>v^*x^(Dy-hCJ;5^gh!t^>A^A;'3ft?^i:*S<:i:*tK;iK^Sci:A^T't5„ 
[iaffi(Diftii|i^a«ns] 

[1212] (a) lMj-:/7 b-r5M#i){1^^^;-r ^f-r A-f + - h T'feSo 
(b)Ji!:Alnji/7h-r§SiES'jfP5:^-r^'i'i.^-\'-bT-3&5o 

[03] h7>'i?X^fTr6«:^LT, Su©(D^3^5^A:^I■rS«?^/T^■r»^OTI2T'feS„ 
[04] h^yifXiiTr 6 A<:t7©i:^(D^RU'>"X^rti3i1507- 
1!^ ISd T' § o 

[F^5] 4'i^m(r>m<r>mmBmKis(.f i- ^ if NMo smw.i5\t^i/7 hi^i^x^o^ 

[I2£l6] (a) '/-VmiCh^yi^X^T c 6i)'^:iryX^^m'ri<D^m^X&?>o 
(b) 7'-hBSCb7yi^X:5?T r 6A^J|-7T«>5ii^<DiiIW|5(|T-fc-i)„ 
[0 7] tJeil€0-«ifi^J*H^*fii«l^ei^(D«Ell8tiSfiK*/T<-r 7n ^ 0 T- * 5 „ 
[|gd8]tj!£*^$ffiCfc-ftSjr5J77liO(C^Su/fi6&3f^-^-5yi'Si^7hb5^X^©815^>Wa 

[09] (a) :&lCi/7h-rSjfi«ll)ff^75r^'^'A-^ + -hT?feS„ 

(b)i:tCi/7b-rSSiE®jftS'^S-r5'^A^-V-h-^S5o 

[pgiO] ( a ) ^iSilx-i^X^f (DW^^ J^•t[51«}W-pfe5„ 

(b)A:;3f3^AVN^^'^;l/-pfe5^^cO¥fflUi^X^f(Dgjft=S«R)JI^-I?S§o 

[?5#©3ttH^] 

6 1 »«g|5 

62 >'7bUv'X^f 
6 3 v' 7 h b X 
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6 4 m ^-mm^ 
6 5 yoryf 

Res U>?X 6^ 

T r 1 h ^ yiyT.^ 

Tr2 h "7 yiy7.il 

Tr4 h^VS^XiJ' 

Tr5 h^yi^X^' 

Tr6 h^yv^X^f 
CI 4^ -V 
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7 ] 
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